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X-RAY EXAMINATION OF POSSIBLE QSO MODELS
GETAWAY SPECIAL PROGRAM
Miss Karen Milewski
Student Titusville High School
Titusville, FLorida

ABSTRACT

The purpose of this project is to design an
experiment which will be launched aboard the
Space Shuttle via a canister provided by the
Canaveral Council of Technical Societies
installed in the cargo bay.The experiment
will collect data from large X-ray sources in
the galaxy. The objects to be studied are
amoung the 100 brightest X-ray objects known.
The data collected will be used in the
evaluation of quasar models. Since quasars
cannot be observed directly with equipment
currently available for space travel objects
within the galaxy which show various
characteristics of quasars such as neutron
stars, pulsars, blazers, and T Tauri stars
will be studied so as to determine whether or
not quasars are using any of the properties
of these objects to produce energy.
BACKGROUND

Quasi-Stellar Objects or quasars are very
energetic, compact extra-galactic phenomena.
They appear as stars but upon spectral
examination show unusual characteristics. The
absorption and emission lines of their
spectra have been shifted from their normal
positions toward the red end of the spectrum,
thus these objects are said to have a red
shift. Red shift in extra-galactic objects is
attributed to notion away from the observer.
The larger the red shift of the absorption
and emission lines the faster the object is
receeding, this also implies through Bubble's
equations that the greater red shifts
indicate a greater distance between the
observer and the source. Quasars are unique
in that their red shifts indicate that they
are moving away form us at a considerable
percentage of the speed of light. Several
objects have been identified as moving away
at 90% the speed of light (3.0 x 10e5 KM/sec).
This means that these objects are 15 billion
light years away, making them the most
distant and therefor most luminous objects
in the observed universe. To account for the

fact that light of any magnitude is reaching
the Earth from a distance of 15 billion light
years the objects must be generating great
amounts of energy. Calculations indicate that
some quasars are anitting 1,000 times as much
energy in the optical frequencies alone than
a large EO type galaxy. Quasars are known
through optical variability studies, to be
very compact objects. Studies indicate that
the objects cannot be much larger than a
solar system. This fact creates a problem.
How can such small objects be emitting so
much energy? To date no theory has come to
light which accounts for all the observed
accepted
The most widely
phenomenon.
explanation is the black hole accretion disk
theory. This theory states that as matter is
pulled into a black hole it becomes hot and
large amounts of X-ray and radio
emits
frequency radiation. Several black hole
candidates have been identified within the
Milky Way. If quasars are indeed the result
of black hole accretion there should be
evidence of similar energy processes. This
experiment will examine possible quasar
energy models in order to provide data which
will determine the actual processes involved
in a quasi-stellar object.
EQUIPMENT
The experiment package is to consist of a gas
proportional counter, its power supply, data
recording system, and support systems. The
canister itself will be the model which
features an opening lid for deep space
exposure. A gas proportional counter records
how many photons of a specific energy are
being received by the apparatus. As a photon
of light at a particular energy enters and
passes through the counter it excites gas
molecules within the counter. These excited
molecules release the energy in the form of
positively charged ions and negatively
charged electrons. These charged particles
are then attracted to the anode of the
cathode depending on their charge. Whenever a
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charged particle contacts the cathode the
anount of energy it releases is recorded. By
keeping a record of energy received over
time, changes in magnitude can be observed
and studied in great detail.
The counter is a small device measuring
111.25nro wide by 315.90nm long by 161.93nni
deep. The volume taken up by the device
itself is well below the limits imposed by
the canister. The counter is self contained
but requires a port through which photons may
enter the canister. The open lid canister
currently being developed at Goddard Space
Flight Center will allow the window of the
counter to be integrated into the seal of the
canister. This will allow the canister to
remain sealed thus protecting the support
apparatus. USD inc. which manufactures the
counters for space flight can manufacture a
counter to meet the specifications of the
canister and of the GetAway Special program.
The counter model to be used will require a
large photon receiving area with an array of
receptors. The device will be collimated
through the use of metal slats which will
allcw only those photons from the specified
area to enter the canister. This type of data
collection equipment was chosen because of
its flight tested reliability and its
suitability to the research. Equipment
tolerances are within the GAS canister
restrictions. Several methods for aiming the
experiment have been proposed. One method is
to determine at what point in the flight the
Shuttle bay will be pointed at the desired
objects and at that time turn the experiment
on through the use of a timer. The device may
also be turned on by the mission specialists
through the experiment interface. It has also
been proposed that an accelercmeter be
included into the package. This device will
engage a timer when the Shuttle's engines
fire. This will allow for changes in the
mission plan.
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EXPERIMENT
The experiment will be constructed checked
and tested at KSC. It will then be certified
for flight and loaded into the canister. It
will then await launch. It will be installed
in the cargo bay and launched into space. The
canister will open at a specified time after
launch. The counter will then collect data
from the selected sources, data being
recorded on cassette tape. ,The canister will
close before re-entry. The experiment will
then be brought back to Earth. Upon
acquisition of the canister the data will be
retrieved and then calibrated and analyzed.
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